Bernstein, Guni, Cohen, Collins, and Tamvakopoulos (1963) studied an unspecified number of patients with various types of osteoporosis and Paget's disease before and after fluoride therapy (NaF 50-200 mg./day). They state that " fluoride initiates a grossly positive calcium balance mainly through increased gastric intestinal absorption of calcium."
We present below the results of calcium, phosphorus, and nitrogen balance investigations carried out on three patients suffering from Paget's disease during treatment with sodium fluoride 60 mg./day under full metabolic control.
Material and Methods
The study was made at the metabolic unit of the Royal National Orthopaedic Hospital.
The subjects were three patients with Paget's disease of bone who were suffering from symptoms of their disease and had a raised plasma alkaline phosphatase (greater than 12 K.A. units).
Calcium, phosphorus, and nitrogen balance studies were carried out according to the principles of Reifenstein, Albright, and Wells (1945) . The patients were fully mobilized and given a diet of constant calcium, phosphorus, and nitrogen content, but with a three-day variation of the menu. Six-day collection periods were used, the faecal collections being separated by carmine markers (0.5 g.). Details of the metabolic routine and biochemical methods used in this unit have been published elsewhere (Walker and Collins, 1963 Case 2
A woman aged 63 complained of a persistent dull headache and pain in both hips. After sodium fluoride the hip pain had improved but her headache remained. In the control period she had a positive calcium balance of about 100 mg./day and a slightly positive phosphorus and nitrogen balance. During the four periods on sodium fluoride 60 mg./day there was no significant change in the balance. Treatment was continued for a further three months after the balance investigation was concluded, but no further improvement occurred and the plasma biochemistry remained unchanged (calcium 8.9 mg./100 ml., phosphorus 3.9 mg./100 ml., alkaline phosphatase 76 K.A. units, urea 23 mg./100 ml). The patient took her medicine without complaint and no toxic effects were noted. Radiologically the appearance of the bones did not alter.
Case 3
A man aged 67 complained of pain and stiffness in the right knee, thigh, and leg, which did not alter after treatment. The balance study (Fig. 3) (1963) . The report of Rich and Ensinck (1961) is brief and contains details of only two balances ; both were interrupted during fluoride therapy and thus are not a continuous record. Their later report (Rich and Ensinck, 1962) and that of Bernstein et al. (1963) (Reifenstein et al., 1945) . The patients were not given a steady calcium intake, four-day collection periods were used, and the balances were not continuous.
The alleviation of pain in two of our patients could be due to the placebo effect of admission to hospital with rest from their usual activities and the use of a new drug.
Fluoride acts as an enzyme system-poison (Waldbott, 1963) . The lethal dose may be as low as 4 g. (Sollman, 1957) , but survival following 50 g. has been recorded (Peters, 1948) .
Fluoride has been implicated in abnormalities of blood coagulation, anaemia, and impairment of thyroid and renal function (Cannell, 1960) . Geall and Beilin (1964) have reported the development of optic neuritis in a man being treated with 100 mg./day, and Sorsby and Harding (1960) found retinal damage in 17 out of 94 rabbits given fluoride.
In view of these facts and the questionable metabolic response we do not feel that long-term treatment with this drug is at present justified.
Summary
The effect of sodium fluoride 60 mg./day, on the calcium, phosphorus, and nitrogen balance of three patients suffering from Paget's disease is described. No significant change in the balances was observed. The improvement in the clinical state of two of the patients was probably a placebo effect. Care should be taken in administering sodium fluoride as it may produce long-term toxic manifestations. We wish to acknowledge the help given by Dr. P. Waller and the staff of the Routine Biochemistry Department, Sister Fraser, Nurse Cogger, and Mrs. N. Higgins.
In a recently reported clinical trial of a new alkylating agent, ethoglucid (triethyleneglycol diglycidyl ether; Epodyl), used in the treatment of advanced malignant disease, attention was drawn to the rapidity with which relief from pain occurred after administration of the drug by intravenous or intra-arterial injection (Bond et al., 1964) . In addition, the observed toxic effects of the agent included temporary, and occasionally permanent, damage to motor and sensory nerves. A similar account of the neurotoxicity of ethoglucid has been reported by Westbury (1962, 1963) . Comparable effects have been observed with the alkylating agent nitrogen mustard. Mahaley and Woodhall (1962) demonstrated that exposure of peripheral nerve tissue to high concentrations of this substance led to neurotoxic changes characterized by destruction of myelin organization and fragmentation of axis cylinders. This neurotoxic property has been utilized by Hanna et al. (1963) in the treatment of pain caused by cancer of the head and neck, following several previous observations on its pain-relieving effects (Sholes, 1960; Woodhall et al., 1960) .
With these exceptions, the neurotoxicity of alkylating agents has received little attention in the literature, and there is only scant information concerning either their mode of action or their use solely for the relief of pain in advanced malignant disease. It is therefore considered of interest to undertake an experimental study, using ethoglucid, to determine more precisely the nature of this effect and its histopathological basis. The relation of any morphological changes produced to the time of administration of the agent might thus be studied and correlation of the experimental findings with clinical observations made.
Material and Methods
In order tp eliminate any effects on the peripheral nervous system which a malignant tumour might produce, the experiments were performed on 10 healthy mongrel dogs weighing between 10 and 15 kg. Of these animals, two served as controls, and from them pieces of normal nerve, muscle, and skin were obtained for comparison with similar material taken from identical sites in the remaining eight receiving the drug.
Each animal for infusion was first anaesthetized, after which the femoral vessels of one hind limb were exposed Vrough a short incision. A fine-bore polyethylene catheter, or a Seldinger cannula, was then introduced into the femoral artery, the tip being advanced to the bifurcation of the common iliac artery. Ethoglucid in a dose of 100 mg./kg. body weight, diluted in 10 ml. of 0.9% sodium chloride solution, was infused into the artery over a period of three to four minutes. The infusion apparatus was then flushed with normal saline solution, withdrawn, and bleeding from the vessel controlled prior to suture of the skin incision. After injection the animals were sacrificed at intervals of 45 minutes, 24 and 48 hours, and 4, 8, 10, 14, and 28 days. At post-mortem examination the, femoral nerve, a section of adductor muscle supplied by the nerve, and the overlying skin were removed from the infused limb for histological examination. The tissue was embedded in paraffin, prior to which a small amount was used in the preparation of frozen sections. The paraffin blocks were serially sectioned and stained by haematoxylin and eosin, phosphotungstic acid haematoxylin, thionine, Loyez, Gross-Bielschowsky, Scharlach R, and osmic acid. The nerve and muscle were sectioned both transversely and longitudinally.
Results
After operation a limp was detected until the sixth or seventh day in all animals surviving eight days or longer. No evidence of permanent motor-nerve damage was observed and gross sensory disturbances were not detected in any case.
Histology 45 Minutes.-The earliest change detected was an irregular swelling of several of the axis cylinders in the femoral nerve (Special Plate, Fig. 1 ). The myelin sheaths appeared intact and the Schwann-cell nuclei and vasa nervorum showed no abnormality. The muscle and skin were normal. 24 Hours.-The muscle contained an occasional small group of necrotic fibres with cellular increase due to polymorphs and
